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111.-On Bichronzatio Vision. 
By J. W. STEPHENSON, F.R.A.S., Treas. R.M.S., and Actuary to 

the Equitable Life Assurance Society. 
(Read bcfure the ROYAL MICROSCOPICAL SOCIETY, April 3, 1872.) 

IT is probably well known to every Fellow of the Royal Micro- 
scopical Society that, by the aid of a double-image prism and a film 
of selenite, two images m y  be shown in the field of the microscope, 
the colours of which will be complementary the one to the other, 
and that when these images overlap, the resulting image will be, as 
far as the overlap ing extends, of white light ; but it is not, I think, 

colours are made to occupy the two fields of a binocular, the 
resultant is a combination of such colours, and that if these are 
complementary to one another, the sensation of colour induced in 
the brain by the retina of one eye, is neutralized by that which 
reaches it through the instrumentality of the other, and that by 
the combination of the two the sensation of colour is entirely lost. 

The purport of the present communication is to show how this 
phenomenon may readily be observeci. 

On the stage of the microscope before you, which I described at 
our last meeting, is a selenite film transmitting the green light of 
the third wave; this, in the normal condition of the instrument, 
of course fills both fields, but as the object on the present occasion 
is to produce different colours in the two tubes, I have introduced 
between the analyzing plate and one of the binocular prisms a film 
of mica of such a thickness that it will, according to the direction 
of its axis; accelerate or retard the transmitted ray half an undula- 
tion. By the use of this film of mica I have raised the original 
colour in the right-hand tube half a wave, and thus, whilst the 
original h e  green of the third wave is transmitted to the left eye, 
the right is filled with the bright red higher up in the same scale. 
These colours are very nearly complementary, and it will be seen, 
on looking through the instrument witli both eyes, that the field is 
practically white. 

It will further be found that if, after looking at this colour- 
less circle for a time, either eye be closed, a faint tint will 
gradually appear in the other eye, but very inferior in intensity to 
that which was originally experienced in looking down a single 
tube; and it will be observed that the diminution in intensity 
takes place through that eye which has continuously transmitted 
the same colour ; although the quenching of the colour might be 
presumed to have ceased, when, by dropping the eyelid, the cause of 
its primary extinction no longer exists, this is not so; but must, to 
a certain extent at least, be consequent on the complementary tint 
having fallen on the retina of the closed eye. 

so well known t ff at when, by a suitable arrangement, different 
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The phenomenon which I have attempted to describe is not 
explained by the ordinary theory of stereoscopic vision, which, as 
given by an eminent writer, is, “that if the two images of the 
right and left aspects of a solid body be made to fall on the retinae 
of the two eyes in such a way as to coalesce into a common image, 
they are judged by the mind to proceed from the single body, which 
alone, under ordinary circumstances, is competent to produce them.” 

I n  the case of two complementary tints viewed simultaneously 
through the tubes of the binocular, there is certainly a cohlition of 
the fields into a common image; but it is clear that as no colour 
has been visible, the mind can have formed no judgment which 
can have conduced to such a result as we have seen is thus produced. 
May it not arise from the impression conveyed by the two optic 
nerves reaching a common nervous centre, so that the impressions 
from the two eyes are blended? 

If over the upper half of the selenite above described a piece of 
mica of exactly the same thickness as that interposed between the 
prism and analyzing plate be cemented, but with its tension in an 
opposite direction, the colour of tile light transmitted through the 
covered port’ion will be lowered from the green of the third to 
the red of the second wave, arid as the upper and lower pieces of 
mica will (as far as they are superimposed) neutralize each other, 
the colours in the two tubes will be reversed; but with this 
difference, that whereas in the first instance we had the green and 
red of the third wave, we have now green of the third and red of 
the second, which are as before, very nearly complementary. 

On examining the slide thus prepared, we shall pass, on moving 
it towards the observer, from fields entirely green and red, to 
others which are bisectcd by these colours and their complementary 
tints, rendering them respectively half green and .red, and half red 
and green ; these, again, will change on passing the slide onwards 
until the field which was originally green has become red, and that 
which was originally red has become green, but as far as coloiir is 
concerned, the brain will still remain totally insensible to the 
changes which have taken place. 

1 just now mentioned that if, under the circumstances then 
detailed, one eye be closed, the colour returns faintly ; but it is a 
noteworthy fact that on doing so with party-coloured fields the 
colours are instantly reproduced, and, as it appears to me, with all 
their original intensity. 

Numerous other experiments might be mentioned in which 
objects of divers colours appear as merely varying shades of black 
and white or grey when vieived in a similar manner ; but to detail 
these would be practically a repetition of those already mentioned. 
Enough has, I think, been said to show how this phenomenon of 
‘< colour-blindness,” if I may use the exprcssion, may be produced, 




